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where F. F', F" are surface harmonics of the
The radial current is

order.

at the surface of the sphere the radial current must vanish, i.e.

Now the second factor is a function merely of the angular
coordinates, and if it vanished there would not be any radial
currents at any point in the sphere, hence, on the hypothesis that
there are radial currents in the sphere, we must have

&(A'a)=0,

i.e. u, v, w all vanish on the surface of the sphere. But if there
are no currents on the surface the electromotive intensity must
vanish over the surface, and hence also the radial magnetic induc-
tion ; for the rate of change of the radial induction through a small
area on the surface of the sphere is equal to the electromotive
force round that area. But neglecting the displacement current
in the dielectric the magnetic force outside the sphere will be
derived from a potential ; hence, since the radial magnetic force
vanishes over the sphere r = a, and over r = co , and since the
space between the two is acyclic, the magnetic force must
vanish everywhere in the region between them. Thus the
presence of radial currents in the sphere requires the magnetic
force due to the currents to be entirely confined to the inside
of the sphere.

320.] Eeturning to the case where the system is symmetrical
about an axis, we see from equation (120) that if the sphere is an
iron one, A.' is given approximately by the equation

Hence, by equation (114) the electromotive intensity, and
therefore the currents, vanish over the surface of the sphere.
Since the currents also vanish at the centre, they must attain a
maximum at some intermediate position ; the distance r of thismagnetic force outside vanishes, provided
